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1
AIRBORNE VEGETATION TRIMMING
APPARATUS

FIELD OF THE INVENTION

Tlustrative embodiments of the disclosure generally relate
to apparatuses for trimming vegetation. More particularly,
illustrative embodiments of the disclosure relate to an air-
borne vegetation trimming apparatus which can be sus-
pended from a flying helicopter to trim a right-of-way for
electric power lines or the like through a cluster of trees,
brush and/or other vegetation.

BACKGROUND OF THE INVENTION

In the transmission of utility power lines, it is often
necessary to route the power lines over areas of land covered
with trees, thick brush and/or other vegetation. Therefore,
rights-of-way are often cut through vegetation and then
maintained to accommodate the power lines using ground-
or air-applied herbicides. This method, however, may be
undesirable particularly during windy weather since the
herbicides may be blown from the rights-of-way onto adja-
cent crops and animals. Alternative methods which involve
the use of ground-supported cutting equipment and person-
nel to cut and maintain the rights-of-way may be expensive,
laborious and time-consuming.

Accordingly, an airborne tree trimming apparatus which
can be suspended from a flying helicopter to trim a right-
of-way for electric power lines or the like through vegetation
may be desirable for some applications.

SUMMARY OF THE INVENTION

Tlustrative embodiments of the disclosure are generally
directed to an airborne vegetation trimming apparatus which
can be suspended from a flying helicopter to trim a right-
of-way for electric power lines or the like through vegeta-
tion. An illustrative embodiment of the airborne vegetation
trimming apparatus includes an apparatus housing, an elon-
gated saw boom extending from the apparatus housing, a
plurality of rotatable saw blades carried by the saw boom, a
saw blade operating system drivingly engaging the saw
blades, a rotatable tubing coupling carried by the apparatus
housing and a tubing coupling rotation motor drivingly
engaging the tubing coupling.

BRIEF DESCRIPTION OF THE DRAWINGS

Tllustrative embodiments of the disclosure will now be
described, by way of example, with reference to the accom-
panying drawings, in which:

FIG. 1 is a front view of an illustrative embodiment of the
airborne vegetation trimming apparatus;

FIG. 2 is a rear view of an illustrative embodiment of the
airborne vegetation trimming apparatus;

FIG. 3 is a side view of an illustrative embodiment of the
airborne vegetation trimming apparatus;

FIG. 4 is a side view, partially in section, of an illustrative
embodiment of the airborne vegetation trimming apparatus,
more particularly illustrating a hydraulic reservoir, an
engine, a hydraulic pump and multiple hydraulic blade drive
motors (illustrated in phantom) in the apparatus;

FIG. 5 is a side view, partially in section, of an illustrative
embodiment of the airborne vegetation trimming apparatus,
more particularly illustrating a tubing coupling rotation
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2

motor engaging a tubing coupling for selective rotation of
the tubing coupling relative to the apparatus housing;

FIG. 6 is a block diagram of an apparatus operating
system according to an illustrative embodiment of the air-
borne vegetation trimming apparatus;

FIG. 6A is a front view of an exemplary LED panel for a
remote control unit of the apparatus;

FIG. 7 is a side view of an illustrative embodiment of the
airborne vegetation trimming apparatus suspended from a
flying helicopter in exemplary operation of the apparatus;
and

FIG. 8 is a side view of an illustrative embodiment of the
airborne vegetation trimming apparatus suspended from a
flying helicopter (not illustrated) and supported by the
ground.

DETAILED DESCRIPTION

The following detailed description is merely exemplary in
nature and is not intended to limit the described embodi-
ments or the application and uses of the described embodi-
ments. As used herein, the word “exemplary” or “illustra-
tive” means “serving as an example, instance, or
illustration.” Any implementation described herein as
“exemplary” or “illustrative” is not necessarily to be con-
strued as preferred or advantageous over other implemen-
tations. All of the implementations described below are
exemplary implementations provided to enable persons
skilled in the art to practice the disclosure and are not
intended to limit the scope of the claims. Moreover, the
illustrative embodiments described herein are not exhaustive
and embodiments or implementations other than those
which are described herein and which fall within the scope
of'the appended claims are possible. Furthermore, there is no
intention to be bound by any expressed or implied theory
presented in the preceding technical field, background, brief
summary or the following detailed description.

Referring initially to FIGS. 1-6A of the drawings, an
illustrative embodiment of the airborne vegetation trimming
apparatus, hereinafter apparatus, is generally indicated by
reference numeral 1. The apparatus 1 includes an apparatus
housing 2. The apparatus housing 2 may be generally
elongated with multiple housing side panels 3 and a housing
end panel 4. At least one housing foot 10 may extend from
one or more of the housing side panels 3 of the apparatus
housing 2 to support the apparatus housing 2 in a horizontal
position on a supporting surface (not illustrated) when the
apparatus 1 is not in use.

A coupling stanchion 8 having a tubing coupling 9 may be
provided on the housing end panel 4 or in any other suitable
location on the apparatus housing 2. The tubing coupling 9
may be capable of 360-degree rotation with respect to the
apparatus housing 2. As illustrated in FIG. 5, a tubing
coupling rotation motor 15 may drivingly engage the tubing
coupling 9 to facilitate selective rotation of the tubing
coupling 9. In operation of the apparatus 1, which will be
hereinafter described, a suspension tubing 42 (FIG. 7) is
attached to the tubing coupling 9 to facilitate suspension of
the apparatus 1 from a flying helicopter 50. The tubing
coupling rotation motor 15 can be operated to rotate the
tubing coupling 9 with respect to the apparatus housing 2
and facilitate selective 360-degree rotation of the apparatus
1 about a vertical axis to facilitate multi-positioning capa-
bility of the saw blades 40 during the cutting or trimming of
vegetation, as will be hereinafter further described. The
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suspension tubing 42 may be various lengths depending on
the particular application of the airborne vegetation trim-
ming apparatus 1.

An elongated saw boom 12 extends from the apparatus
housing 2. As illustrated in FIG. 2, the saw boom 12 may
have a proximal boom end 12a at the apparatus housing 2
and a distal boom end 125 opposite the proximal boom end
12a. At least one boom foot 16 may be provided on the saw
boom 12 to support the saw boom 12 in a horizontal position
on a supporting surface (not illustrated) when the apparatus
1 is not in use. At least one apparatus support wheel 20 may
terminate the distal boom end 125 of the saw boom 12 for
purposes which will be hereinafter described.

As illustrated in FIGS. 1 and 2, multiple circular, serrated-
edged saw blades 40 are provided in adjacent relationship to
each other along the saw boom 12. A saw blade operating
system 24, which will be hereinafter described, drivingly
engages the saw blades 40 for rotation of the saw blades 40
on the saw boom 12. In some embodiments, each saw blade
40 may have a diameter of 30 inches and may be 8 in number
along the saw boom 12.

As illustrated in FIGS. 4 and 6, an exemplary saw blade
operating system 24 for driving the saw blades 40 includes
multiple hydraulic blade drive motors 30 which drivingly
engage the respective saw blades 40 for rotation according
to the knowledge of those skilled in the art. A hydraulic
pump 27 is disposed in fluid communication with the
hydraulic blade drive motors 30 through hydraulic conduits
31. A hydraulic reservoir 28 is disposed in fluid communi-
cation with the hydraulic pump 27 and contains a supply of
hydraulic fluid (not illustrated). An engine 26 drivingly
engages the hydraulic pump 27. As illustrated in FIG. 6, a
control unit 25 interfaces with the engine 26. The tubing
coupling rotation motor 15 may interface with the control
unit 25. A transceiver 32 interfaces with the control unit 25.
A remote control unit 22 includes a transmitter 34 which is
adapted to emit an RF control signal 36 which activates the
transceiver 32. The remote control unit 22 may additionally
be adapted to receive an RF feedback signal 38 which
indicates the operating parameters of the engine 26.

The remote control unit 22 of the saw blade operating
system 24 may include control features (not illustrated)
which facilitate operation of the engine 26 and the tubing
coupling rotation motor 15. The control features for the
engine 26 may include features which control the opera-
tional speed of the engine 26 and thus, the rotational speed
of the saw blades 40. The control unit 25 may be pro-
grammed to monitor the operational status and parameters of
the engine 26. Under direction of the control unit 25, the
transceiver 32 may be adapted to transmit an RF feedback
signal 38 which indicates the operational status and param-
eters of the engine 26 to the transmitter 34. An LED panel
29 on the remote control unit 22 may interface with the
transmitter 34. As illustrated in FIG. 6A, the LED panel 29
may include various LEDs which indicate the operational
status of the engine 26 as indicated by the feedback signal
38 from the transceiver 32. In some embodiments, these
LEDs may include a Saw Status LED 294, an Engine Start
LED 295, an Engine Run LED 29¢, an Engine Engagement
LED 29d, a Warning LED 29¢ and an Engine Stop LED 29/,
for example and without limitation. The LED panel 29 may
additionally include various LEDs (not illustrated) which
indicate the operational status of the tubing coupling rotation
motor 15 (such as ON/OFF and rotational speed and direc-
tion, for example and without limitation).

Referring next to FIGS. 7 and 8 of the drawings, in
exemplary application, the apparatus 1 is suspended from an
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airborne helicopter 50 and the saw blades 40 are rotated to
cut, trim or maintain a right-of-way for electric power lines
or the like (not illustrated) through a cluster of trees, brush
and/or other vegetation. The helicopter 50 may be conven-
tional and generally includes a cabin 51, a fuselage 52
extending from the cabin 51, a rear rotor 53 on the fuselage
52 and a main rotor 58 on the cabin 51. The fuselage 52 may
be fitted with a pair of runners 55.

The apparatus 1 is initially placed in a horizontal position
on a support surface (not illustrated). The apparatus 1 may
be supported on the support surface by the housing feet 10
on the apparatus housing 2 and the boom foot 16 on the saw
boom 12. The helicopter 50 is placed on the support surface
at the tubing coupling 9 end of the apparatus housing 2. A
first end of the suspension tubing 42 is attached to the tubing
coupling 9 on the apparatus housing 2. A second end of the
suspension tubing 42 is attached to the tubing coupling 44 on
the helicopter 50. The helicopter 50 is then operated to lift
the apparatus 1 from the support surface until the apparatus
1 is suspended off the ground in a vertical orientation
beneath the helicopter 50, as illustrated in FIG. 7. The
helicopter 50 is then flown to the location of the vegetation
through which the right-of-way will be cut as the apparatus
1 is suspended and carried beneath the helicopter 50.

The saw blade operating system 24 may be controlled by
an operator (not illustrated) of the apparatus 1 who in some
applications may sit in the cabin 51 of the helicopter 50.
Alternatively, the operator of the apparatus 1 may be located
on the ground in the vicinity of the area in which the
right-of-way is to be cut through the vegetation. The opera-
tor accesses the remote control unit 22 and manipulates the
controls (not illustrated) for the transmitter 34, which trans-
mits an RF control signal 36 to the transceiver 32. The
control unit 25 receives control signals from the transceiver
32 and operates the engine 26, which drives the hydraulic
pump 27. The hydraulic pump 27 pumps hydraulic fluid
from the hydraulic reservoir 28 through the hydraulic blade
drive motors 30, which rotate the respective saw blades 40
on the saw boom 12. The controls on the remote control unit
22 may be used to select the operational speed of the engine
26 and thus, the rotational speed of the saw blades 40. In
exemplary application, the saw blades 40 may be rotated at
a speed of about 1600~1700 rpm.

As the saw blades 40 continue to rotate, the flight path of
the helicopter 50 is selected such that the apparatus 1 is
directed along a path that corresponds to the desired location
and trajectory of the right-of-way through the cluster of
trees, brush and/or other vegetation. Accordingly, the saw
blades 40 cut the vegetation along the path which corre-
sponds to the right-of-way. The apparatus 1 may be directed
in multiple passes through the path of the right-of-way until
the right-of-way is formed through the vegetation and sub-
stantially unobstructed by tree limbs, brush, vines, branches
and/or other vegetation. After a ground crew typically clears
the cut or trimmed vegetation out of the right-of-way, the
electric utility power lines are routed through the right-of-
way. The vegetation may be periodically cut or trimmed in
a similar manner in order to eliminate encroachment of
growing vegetation into the right-of-way to maintain a clear
path for the utility power lines through the vegetation.

As illustrated in FIG. 8, in some applications of the
apparatus 1 it may be necessary or desirable to support the
apparatus 1 in a vertical orientation on the ground 46 during
operation of the apparatus 1 or for repair or maintenance
purposes as the apparatus 1 remains suspended from the
hovering helicopter 50. Accordingly, the apparatus support
wheel 20 rests on and supports the vertical apparatus 1 on
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the ground 46. In some applications, the helicopter 50 can be
flown forwardly or rearwardly as the apparatus support
wheel 20 rolls in either direction along the ground 46 and the
saw blades 40 are simultaneously operated to cut the veg-
etation.

It will be appreciated by those skilled in the art that the
rotational position of the saw blades 40 about a vertical axis
can be selected by the operator of the apparatus 1 by
operation of the tubing coupling rotation motor 15. Accord-
ingly, the tubing coupling rotation motor 15 rotates the
tubing coupling 9 such that the apparatus housing 2 and the
saw boom 12 rotate about the vertical axis. Therefore, the
saw blades 40 are positional to cut the vegetation at any and
all angles relative to a vertical plane depending on the
required path or trajectory of the right-of-way through the
vegetation. Moreover, the control panel 25 may continually
monitor the operational status and parameters of the engine
26 and transmit these parameters to the transmitter 34 via the
transceiver 32 and the feedback signal 38. The operational
status and parameters of the engine 26 may be indicated to
the operator of the apparatus via the Saw Status LED 29a,
the Engine Start LED 2954, the Engine Run LED 29¢, an
Engine Engagement LED 294, the Warning LED 29¢ and the
Engine Stop LED 29/

While illustrative embodiments of the disclosure have
been described above, it will be recognized and understood
that various modifications can be made in the disclosure and
the appended claims are intended to cover all such modifi-
cations which may fall within the spirit and scope of the
embodiments of the disclosure.

What is claimed is:

1. An airborne vegetation trimming apparatus, compris-
ing:

a helicopter;

an apparatus housing;

an elongated saw boom extending from the apparatus

housing, the saw boom having a longitudinal axis;

a plurality of rotatable saw blades carried by the saw

boom;

a saw blade operating system drivingly engaging the saw

blades;

a rotatable tubing coupling carried by the apparatus

housing; and

a tubing coupling rotation motor drivingly engaging the

tubing couplings the tubing coupling rotation motor
configured to rotate the tubing coupling with respect to
the apparatus housing and facilitate 360-degree rotation
of the apparatus housing and the saw boom about a
vertical axis parallel to the longitudinal axis of the saw
boom.

2. The apparatus of claim 1 further comprising a remote
control unit adapted to facilitate remote control of the saw
blade operating system.

3. The apparatus of claim 2 further comprising an LED
panel on the remote control unit and a plurality of LEDs on
the LED panel, the LEDs adapted to indicate control statuses
of the saw blade operating system.

4. The apparatus of claim 1 further comprising at least one
housing foot carried by the apparatus housing.

5. The apparatus of claim 1 further comprising at least one
boom foot carried by the saw boom.

6. The apparatus of claim 1 further comprising at least one
apparatus support wheel carried by the saw boom.

7. The apparatus of claim 1 wherein the apparatus housing
comprises a plurality of housing side panels and a housing
end panel carried by the housing side panels.
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8. The apparatus of claim 7 wherein the tubing coupling
is carried by the housing end panel.

9. An airborne vegetation trimming apparatus, compris-
ing:

a helicopter;

an apparatus housing;

an elongated saw boom extending from the apparatus
housing, the saw boom having a longitudinal axis:

a plurality of rotatable saw blades carried by the saw
boom; a saw blade operating system drivingly engag-
ing the saw blades, the saw blade operating system
including:

a plurality of hydraulic blade drive motors drivingly
engaging the saw blades, respectively;

a hydraulic pump disposed in fluid communication with
the hydraulic blade drive motors;

a hydraulic reservoir disposed in fluid communication
with the hydraulic pump; and

an engine drivingly engaging the hydraulic pump;

a rotatable tubing coupling carried by the apparatus
housing; and

a tubing coupling rotation motor drivingly engaging the
tubing couplings the tubing coupling rotation motor
configured to rotate the tubing coupling with respect to
the apparatus housing and facilitate 360-degree rotation
of the apparatus housing and the saw boom about a
vertical axis parallel to the longitudinal axis of the saw
boom.

10. The apparatus of claim 9 further comprising a remote
control unit adapted to facilitate emote control of the saw
blade operating system.

11. The apparatus of claim 10 further comprising an LED
panel on the remote control unit and a plurality of LEDs on
the LED panel, the LEDs adapted to indicate control statuses
of the saw blade operating system.

12. The apparatus of claim 9 further comprising at least
one housing foot carried by the apparatus housing.

13. The apparatus of claim 9 further comprising at least
one boom foot carried by the saw boom.

14. The apparatus of claim 9 further comprising at least
one apparatus support wheel carried by the saw boom.

15. The apparatus of claim 9 wherein the apparatus
housing comprises a plurality of housing side panels and a
housing end panel carried by the housing side panels.

16. The apparatus of claim 15 wherein the tubing coupling
is carried by the housing end panel.

17. An airborne vegetation trimming apparatus, compris-
ing:

a helicopter;

an apparatus housing;

an elongated saw boom extending from the apparatus
housing, the saw boom having a proximal boom end at
the apparatus housing and a distal boom end opposite
the proximal boom end, the saw boom having a lon-
gitudinal axis:

a plurality of rotatable saw blades carried by the saw
boom in adjacent, spaced-apart relationship to each
other between the proximal boom end and the distal
boom end;

saw blade operating system drivingly engaging the saw
blades, the saw blade operating system including:

a plurality of hydraulic blade drive motors inside the saw
boom and drivingly engaging the saw blades, respec-
tively;

a hydraulic pump inside the apparatus housing and dis-
posed in fluid communication with the hydraulic blade
drive motors;
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a hydraulic reservoir inside the apparatus housing and
disposed in fluid communication with the hydraulic
pump; and

an engine inside the apparatus housing and drivingly
engaging the hydraulic pump; 5

a rotatable tubing coupling carried by the apparatus
housing;

a tubing coupling rotation motor drivingly engaging the
tubing couplings the tubing coupling rotation motor
configured to rotate the tubing coupling with respect to 10
the apparatus housing and facilitate 360-degree rotation
of the apparatus housing and the saw boom about a
vertical axis parallel to the longitudinal axis of the saw
boom; and

at least one apparatus support wheel carried by the distal 15
boom end of the saw boom.

18. The apparatus of claim 17 further comprising a control
unit interfacing with the engine, a transceiver interfacing
with the control unit and a remote control unit having a
transmitter adapted to transmit a control signal to the trans- 20
ceiver, the remote control unit adapted to facilitate control of
the engine of the saw blade operating system by remote
control.

19. The apparatus of claim 18 further comprising an LED
panel on the remote control unit and a plurality of LEDs on 25
the LED panel, the LEDs adapted to indicate control statuses
of the engine of the saw blade operating system.

20. The apparatus of claim 17 further comprising at least
one housing foot carried by the apparatus housing and at
least one boom foot carried by the saw boom. 30
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